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COMPLETE SPECEFICATION 

Detergent Mixtures comprising Anionic Detergents and 
Gatlon-Aclive: Gompounds 
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We, Rewo Chemische Fabrk G.M.B.H., 
a German Body Corporate, of Steinau^ Kreis 
Schluchtem,v Germany, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the foUowmg state- 
ment: — 

The present invention is concerned with 
detergent mixtures comprismg anionic deter- 
gents and cation-active compounds. 

Anionic compositions are readily available 
and used for a whole host of pharmaceutical, 
cosmetic, hygienic, detergent or cleansing 
purposes. They may, for example take the 
form of washing and cleansing compositiois 
for textiles, e.g. blankets and carpets; solutions 
for cleansing medical equipment food con- 
tamers and cutlery; hair prq>arations and 
shampoos; dishfectants; and deodorants. The 
anionic compositi<His are prqiared from 
anionic mixtures whidi are diluted with water 
ID provide aqueous solutions to whidi 
additives, e.g. germicides^ emuldfiers, seques- 
trants, colourants and propellams majr be 
added. One form of mixture comprise anionic 
detergents and cation-active compounds but 
such mixtures have the drawbadcs that clear 
aqueous solutions cannot be obtained, the solu- 
tions react with turbid amorphous or crystal- 
line masses, e.g. soaps, and above all ±at 
unless the very minimum of cation-aaive 
ccmipound is used, there is a tendency for Ae 
detergent to be precipitated. Because of this, 
such mixtures sure usually used to prepare 
pastes, soaps, syndeu or powders. It is possible 
to coat die cation-active compounds with 
inorganic electrically neutral salts in a pre- 
liminary stage but the resultant mixture only 
provides clear aqueous solutions when the 
concentration of anionic detergent is kept 
beiow_0. 1% b y weight. It is also possible to 
[Pr. 



secure clear aqueous solutions of higher deter* 
gent concentration where the detergent is a 
sulphated or sulphonated compound, but only 45 
if very high concentrations of non-ionic sub- 
stances are mcluded. All in all, therefore, these 
mixtures suffer from serious disadvantages. 

It has now been discovered that if only 
certain anionic detergents and certain cationic 50 
compounds are emplc^ed in a certain ratio 
range, the disadvantages mentioned are mini- 
mised, if not avoided canpletdy. This inven- 
ticm ^erefore makes it possible to prepare 
clear aqueous solutions containing practically 55 
any concentration of anionic detergent which 
solutions, moreover, exhibit a hig^ degree of 
viscosity even at low levels of dUuticm. 

According to this invention, there is there- 
fore provided a mixture for use as or in the 60 
preparation of solutions for any <^ die pur- 
poses hereinbefore specified, comprising a 
multi-functional anionic detergent and a 
cation-active compound, the proportion of the 
latter to die former not exceeding the molar 55 
ratio of 

n-1 



m 



where n and m represent the number of 
functions of the anionic detergent and cation- 
acdve compound, respectively, 70 

The term "functions" in this connecdon 
means the number of reacdve groups present 
in the compound. For example maleu: acid 
having two reactive caiboxylic groups is bl- 
funcdonal and a sulphosuccinic acid having 75 
two reactive carboxyKc acid groups and one 
reactive sulphate group in the molecule is tri- 
functional 

In the case of a bifunctional anionic deter- 
gent, the proportion of cationic compound (for 80 
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example ^^temaiy ammomma compound), 
may be up to a molar ratio of 1 : 1 and usm| a 
tri-functional anionic detergent, the proportion 
may be in a molar ratio of up to 1: 2. 

Preferred bifuncdonal anionic detergents 
indode the soiphosucdnic add detivattves of 
the geaaal f onnnla 



O O 
R'— yJ-CH— CH-JL-Oi 

i i 



in which R' represents an allgrl residue having 
at least 6 carbon atoms, Y represents a hydro- 
carbon diain optionally substituted with nitro- 
gen or oxygen or both^ eidier of X and Z 
represents a hydrogen atom and ^e other is 
the group '^OM* and M is a phaima* 

a metal, amine, alkanolamine or ammonium. 
Other anionic detergents indude:— 
sulpho-fat^ adds, for example <^suIpho* 

fatty-add; 
compounds with two sulpho-groups; 
compotmds with one sulpho-groitp and one 

carboxyl groc^; 
compounds with two carboxyl groups m the 
molecule; 

phosphonic adds with an alkyl residue and 
two add functions; 

and alkylphosphoric add esters with two 
add functions. 

Appropriate cation-active compounds in- 
dude the so-called onium compoimds "; for 
example, the ammonium, ^osphonium, pyri- 
iiintimi and sul^hcHiium compounds. Com^ 
pounds preferred for commerdal availability 
and manufacturing capabilities include die 
quaternary ammonium compounds of the 
formula 



1 — r(+) 



x(-) 



(H) 

in which X is an anion and R represents an 
altgrl group. Preferred anions for substitnent 
X indude the balides, the saccharinate anions, 
die phtbalimidate anions, HSO^C-) and die 
residue of an add sulphimide. One of sub- 
stituents R is desirably a long-diain alkyl 
residue having from 4 to 22 carbon at<Hns. 
The mixtures may contain non-ionic com- 



A- 
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pounds and tM&ial washing agent additives 
for example phosphates^ silicates and inorganic 
salts. As a rule they can be mixed with 
certain monofunctional anionic compounds 
\(^out precipitation of insoluble components. 50 

One advantage of the mixture of this inven- 
tion is that a detergent compound usually con- 
ddered to be insoluble can readily be formu- 
lated into an aqueous solution. If, for example, 
a sulphosucdnate which is soluble in water 55 
widi difficulty in a 40% aqueous sdution is 
mixed widi an aUcyldimethylbenzylammonium 
chloride in equimolar proportions, the result is 
a thick paste which requires dilution to 
provide a dear solution. (The sulphosuccinate 60 
alone would have yielded the same product). 
On the odier hand, if one instead foQows the 
procedures of this invention and mixes a 
water-soluble sulphossudnare with a water- 
insoliible quaternary ammoniinn salt ^fot 

sacdiarinate) in equimolar proportims, the 
result is a dear aqueous soluricRi, even at a 
concentration of 40%. 

A furdier advantage of the mvention is that 70 
the solutions obtained are dear at high conceor 
trarions of detergent and another is that 
despite their anionic behaviour the solutions 
fully retain the properties of the cationic 
ingredient Moreover, the use of "onium" 75 
compounds increases the viscosity consider- 
ably, so tha^ for example, even solutions widi 
detergent contents of 10 to 5% still show a 
high viscosity. Furdier, the wettmg poww ai^ 
also the caldum soap dispersing capadty is tO 
incieased to a considerable extitDt wtdiout 
reduction of the deansing^ ot washing poiwer 
and of the latibering capadty. 
- Evaluations have also shown that materials 
deaned by solutions of this invention are less 85 
susceptible to re-soiling due to electrostatic 
charge. Other evaluations have shown that die 
degreasing ^ect on skin and hair character- 
istic of die usud anion-active detergent com- 
positions which contain cation-active material 90 
is diminished to a considerable extent. 

Further advantages are to be seen in that 
the activity cf a caticmic compound in a mix- 
ture of tlus invention is uninhibited by die 
presrace of die anionic ingredient For 95 
example, if die cadonic ingredient is a quater- 
nary ammonium compound, one can still take 
advantage of its disinfectant and antimycotic 
properties. Moreover, solutions prepared fnnn 
mixtures of this mvention can be used for 100 
diemico-technical purposes, for example, lend- 
ing water repellence to natural or synthetic 
fitees or other substances and rendering syn- 
tiietic fibres and syndietic resins ("plastics") 
and-static 105 

In order that this invention may be well 
understood, we now given some cvaluatbns to 
show die properties of the mixtures of this 
invention and then formulations to prepare 
various types of solutions from them. 110 
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EvAUJAnoNS. 20% of anionic tenside was prepared and a 

L Evaluation to snow compatibdity of cation quaternary compound added m a concentra- 

compounds with anionic tenades. tion of 20% of the detergent cmtent^ in 

An aqueous washing solution containing accocdance with the following Table. 



Anion-active tenside 
present in solution 


Appearance of solution when cation compound 
specified bdow added 


Allgrldiniediylbenz]^- 
ammonium ddoride 


Aikyldimethylbenzyl- 
ammnnlum sacdiarinate 


Lautyl alcoholdigtycdetfaer sulphate, 
Nasalt 


turbid 


sKghtly turbid 


Laurylalcohol sulphate, triethanol- 
flttitne salt 


turbid 


turbid 


Lauiylalcoholtdglycolether sulpho- 
succjnic add ester, Na salt 


dear 


dear 


Laurylalcoholdiglycolether sulpho- 
suodnic add ester, Na mcmoethanol- 
amine salt 


dear 


dear 



10 II. Evaluation to determine lb& bactericidal 
effect of a solution according to the 
invention. 

1% of eadi quaternary product identified 
below was dissolved in an aqueous solution of 
15 12% of the sodium salt of lauryltriglycolether 
sulphosuccinic acid ester. The content of 



quaternary substance rdattve to the content of 
anionic detergent was about 9%, tb^ total 
content of detergent being about 1%. Each 
solution was t^ted against Staphyloccccus 
aureus according to the round filter method 
and the following results obtained 
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Active ingredient 


Restriction 


of growth 


ZoneL 


Zone 2. 


Cleansing agent alone 


0 


0 


with 1% of aU^ldimethyl benzylanunonium 
sacdiarinate 


7 


7 


with 1% of all^ltn methylammonium saodiaxinate 


3 


3 


with 1% of allgrldimediyl benzylammoiuum 
phdialimidate 


7 


7 
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Formulations. 
1. A Viscous liquid shampoo having ami- 
dandrufF and anti-static effect: 

16 parts of lauryltri^ycolether sulpho- 
succinic acid ester, Na salt 

1 part of alkyldime±ylben2ylammonium 
saccharinate 

4 parts of lauric acid diethanolamide 

2 parts of common salt and 



77 parts of water 
were admixed with gentle heating to provide a 
dear hair shampoo of agreeable viscosity. 

2. A disinfectant: 

16 parts of lauryltriglycolether sulpho* 

succinic acid ester, Na salt 
1 part of aligrldimethylbenzylalkonium 
chloride 

4 parts of non^phenolpolyglycdether 



35 



40 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



6S 



5 ^ISFb d comomn salt and 
74 parts water 
were admixed with heating to piovide a dear 
viscous liquid deansing agent 
3. A disinfectant: 
16 parts huiyldiglycolether sulphosacdnic 

add ester^ Na mcmoethanolamine salt 
1 part afl^Idimetbylbenzylammonium 
phthalimidate 

4 parts coconut fatty add dietbanolamide 

5 parts common salt and 
74 parts water 

were admixed widi heating and gave a dear 
viscous L'quid rinsing Bgsnst exhibiting a dis- 
infecting action. 

4. A liquid deansing agent having dis- 
infectant properties : — 
29 parts of sulphosucdnic acid semi-ester 
of fatty alcohol polygtycolether, Na salt 
1 part aO^dimetbylbenzylammonium 



30 
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70 parts water 

100 parts of a liquid deansing agent contam- 
ing a disinfectant 

5. A liquid rinsing agent having disinfectant 
properties: — 

20 parts of Na-alI?ylaTyI sulfAonate. 
5 parts fatty add didhanolamide 
5 parts fatty alcohol diglycoletlier sul-* 

phate, Na salt 
4.5 parts sulphosucdnic add semi-ester of 

fatty alcohol polyglycolether, Na salt 
0.5 parts aU^Idune&ylbenzylammonium 

chloride 

Remainder water to 100 

6. A liquid car-wash: 

10 parts of sulphosucdnic add semi-ester 

of fetty alcohol polyglycoledier, Na- 

monoethanolamine sali^ 
10 parts of aUyldimethylfaydroxyediyl- 

ammonium diloride 

Remainder water to 100 

7. A liquid water-repellent and anti-static 
deansing agent: 

15 parts of sulphosucdnic add semi-ester 
of fatty alcohol polyglycoleAer, 
Na— NHj salt 

10 parts alk^ydroxyethylimidazoliniom 
chloride 

Remainder water to 100. 

8. A dianfectant for personal use:^ 

10 parts sulphosucdnic add semi-ester of 
fatty alcdiol polyglycoletiier, sodium salt 
5 parts fatty add diethanolamlde 

5 parts d^ldimethylbenz^ammonium 
phtiialimidate 

Remainder water to 100. 

9. A liquui de-odouriadng foam batii: 

30 parts sulphosucdnic add semi-ester of 
fatty add alkylolamide, Na salt 

6 parts fatty add alkylolamide 

4 parts a%ldimethylbenzylammomum 
sacdiarinate 

Remainder water to 100. 

10. An anti-static wash paste: — 
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patc^ bulphosuccinic add semi-ester <rf 
&tty add aU^lolamide, Na salt 
parts fatty add monocthanolamids 
parts fatty alcohol sulphate 
parts alkyhrimethylammonimn sulphimi- 
date 

Remainder water to 100. 

WHAT WE CXAIM IS:— 

1. A mixture comprising a multi-fimctioiial 
amonic detergent and a cation-acdve com- 
pound, the proportion of the latter to the 
former not exceeding die molar rado of 

n-l 



m 



where n and m represent die number of 
funcdons of the anionic detergent and cadon- 
active compound, respecdvdy. 

2. A mixrore as daimed in claim 1, whidi 
llie anionic detergent is bifoncdonal and the 
proportion of anionic detergent to cationic 
compound is up to the mdar ratio of 1:1. 

3. A mixture as claimed in claim 1, in 
whidi the anionic detergent is trifunctional 
and the proportion of anionic detergent to 
cationic compound is up to the molar ratio of 
1:2. 

4. A detergent mbcture comprising a multi- 
functional anionic detergent and a cation- 
active compound sdected from the dass of so- 
called onium compounds, die proportion of die 
latter to the former in the composition not 
exceedhig the molar ratio of 

n-l 



m 



where n and m represent the number of 
fimctions of ^e anionic detergent and cation- 
active-compound respectivdy. 

5. A muEture as cbimed in daim 4 in which 
die onium compound is an ammcmium, phos- 
phonium, pyridinium or sulphonium com- 
pound. 

6. A mixture as claimed in dahn 5, in 
which the onium compound is a quatemaxy 
ammonium ccnnpound of the general fonntda 



R— N — 

I 

R 



in which R represent an alkyl group and X is 
an anion. 

7. A mixture as claimed in daim 6, in 
which X represents an halide, the phthalimi- 



x(-) 
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date, saccharinat^ HSO4 — or add sulphimide 
anioa 

8. A mixture as daimed in claim 6, ia 
v^ch one of substttuents R rqnesents a long 
chain alkyl residue having fmn 4 to 22 carbon 
atoms. 

9. A mixture comprising a bi-functional 
anionic deteigent of -die general formula 

O O 
R'_-Y JL-CH--CH--L0M 

k I 

in wUch R' represents an alkyl residue having 
at least 6 carbon atoms, Y represents a hydro- 
carbon chain optionally substituted with oxy- 
gen or nitrogen or both, either of X and Z 
represents a hydrogen atom and tibe other is 
the group SO3M, and M is a phanriaceutically 
or cosmetically acceptable cationj and a cation- 
active compound, the proportion of the latter 
-to the former-in the composition not exceeding 
die molar ratio of 

n^l 



m 



where n and m represent the number of 
functions of the anionic detergent and cation- 
active compounds, respectively. 

10. A mixture as daimed in claim 9, in 
which substituent M of the general formula 
represents a metal, amine, alkanolamine or 
ammonmm. 

11. A mixture as claimed in claim 9, in 
which the anionic detergent is a sulpho-fatty 
add, a compound with two sulpho-grotq)s or 
with one sulpho-group and a carboxyl-groiq) 
or with two carboxyl groups in ihc molecule, 
a phosphcmic acid wi& an alkyl residue and 
two add functions or an alkylphosphoric add 
wfth two add functions. 

12i^ A mixtinre comprismg a multi- 
functional anionic sutphosucdnic detergent of 
the general formula 



R'_Y_C---CH— CH— C--OM 

I I 
X z 

(in which R' represents an alfcyl residue having 
at least 6 carbon atoms, Y represents a hydro- 
carbon chain optionally substituted with oxy- 
gen or nitrogen or both, dther of X and Z 
represents a hydrogen atom and the other is 
the group — SOaM, and M is a pharmaceutic- 
ally or cosmetically acceptable cation), and a 



cation quaternary anrnKnuuzn compound of 
Ae general f mnula 



I 



(fsi which R is an alkyl group and X is an 
anion), the proportion of the latter to the 
f onner not exceedmg the molar ratb of 
n«l 

m 

where n and tn refuresent the number of 
functions of the anionic sulphosucdnic deter- 
gent and cation quatemasy ammonium com- 
potmd respectively. 

13. A- mixture as claimed in claim 12, in 
whidi the anionic detergent is btfunctional 
and die proportion of anionic detergent to 
cationic compound is up to the molar ratio of 
1:1. 

14. A mixture as daimed in claim 12, in - 
which the anionic detergent is trifunctional 
and die proportion of anionic detergem to 
cationic compound is up to the molmr xatb of 
1 2. 

15. A mixture as claimed m any of the pre- 
ceding daims, in which the anionic detergent 
is a lauryl alcohol derivative. 

16. A nuxture as claimed m any of the pre- 
ceding daims, in which the anionic detergent 
is a lauryl alcohol derivative ct a sulpho- 
sucdnic add. 

17. A mixture as claimed in an^ of the pre- 
ceding clauns, in whidi the catiomc ccnnpoimd 
is an alkyldimeth^benTylammonium com- 
pound. 

18. A mixture as clauned in any of the pre- 
ceding clahns, substantially as herein 
described. 

19. An aqueous solution of a mixture as 
claimed in any of the precedmg dauns. 

20. A cleaning composition formed from a 
mixture as dauned in any claims 1 to 18. 

21. A cosmetic composition formed from a 
mixture as daimed in any of clahns 1 to 18. 

22. A ccmiposition formed from a mixture 
comprising a multifunctional anionic detergent 
and a cation compound substantially as herein 
described with reference to any of formula- 
tions 1 to 10. 

For the Applicants: — 
SANDERSON & CO., 
Chartered Patent Agents, 
11 — 13, Bream's Buildings, London, E.C.4. 
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